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Data on the epidemiology of epilepsy in a rural community in a developing country would be of value in planning a 
decentralized management of this malady in its early stages commensurate with available local resources. A detailed screening 
instrument covering various seizure types was used by trained paramedical workers in a door-to-door survey of a population 
of 64963 in rural South India. The prevalence period was from 1 April 1990 to 31 March 1991. The crude prevalence rate 
per 1000 for active epilepsy was 4.38 for males, 3.40 for females and 3.91 for both. The minimum and maximum prevalence 
rates, the latter computed from a validation sample, were 3.91 and 4.63 for active epilepsy; 0.28 and 0.77 for inactive epilepsy 
and 4.19 and 5.41 for life-time prevalence. In addition, corresponding figures for hot-water epilepsy, a type of reflex epilepsy 
peculiar to this area, were 2.49 and 2.99 for active phase; 0.35 and 0.85 for inactive phase and 2.85 and 3.83 for life-time 
prevalence. The incidence rate for epilepsy was 49.3 per 100000, the same as in developed countries. These data do not 
support the concept that the prevalence of epilepsy in developing countries is twice that in the developed world. However, 
the role of local/regional variations should be borne in mind before extrapolating the figures to an entire country. 
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INTRODUCTION 
Yelandur is a taluk (sub-district) in the State of Kar- 
nataka in South India, with a built-in infrastructure for 
epidemiological and clinical studies under the aegis 
of a non-governmental organization (NGO) called the 
Karuna Trust. The Indian Epilepsy Association (IEA), 
Bangalore Chapter, joined with this body to develop 
a cost-effective continuing rural epilepsy control pro- 
gram. This yielded interesting data on various facets 
of epilepsy of which only the epidemiological as- 
pects will be considered in this article. Such a large 
population-based door-to-door survey and manage- 
ment of epilepsy combined with that for leprosy, tu- 
berculosis and other chronic ailments is of importance 
in evolving cost-effective guidelines for epilepsy care 
in developing countries. 
DEMOGRAPHIC DATA 
Yelandur taluk (Fig. 1) is situated at a height of 2100 
feet (637 metres) above mean sea level at the south- 
em edge of the Deccan plateau of Kamataka State 
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in South India with thickly forested BR Hills at its 
southern fringe. The latter going up to 5000 feet (15 15 
metres) is the abode of Soligas - an aboriginal tribal 
group until recently far removed from ‘civilization’. 
Yelandur taluk has an area of 265 square kilome- 
tres including part of BR Hills, rich in fauna and 
flora. In the plains sericulture and agriculture are the 
main occupations and there is no worthwhile indus- 
try. Ragi (Eleusine corucczna) and rice (Oryza sativa) 
are the staple cereals. The total population in the 
taluk in December 1990 was 66290, of whom 95% 
were Hindus, 40% each were landless labourers or 
marginal farmers and 75% were classified as low in- 
come group. The literacy rate was 46% for men, but 
only 28% for women. In spite of poverty being the 
limiting factor, the society was not primitive and was 
aware of modem developments through television, ra- 
dio and newspapers. Large-scale migrations from nat- 
ural calamities have been unknown and none noted 
in the last 5 decades. There are 39 villages in the 
plains with Yelandur ‘town’ as the local headquar- 
ters. During the prevalence period pig-rearing used 
to be practically unknown in the area and limited to 
only isolated pockets in two villages, but has become 
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Fig. 1: Map of India showing location of Yelandur in Karnataka State. 
more widespread in the last 2 years. Consanguineous 
marriages are common (9.1%) as in southern India. 
The average size of a nuclear family was 4.8. The lo- 
cal folk knew about epilepsy and referred to it as fits 
illness, pronounced as ‘pits’. Treatment gap (patients 
who did not have allopathic drugs) for epilepsy was 
78%. 
The Soligas have lived in harmony with nature in 
the forests for several centuries. They are highly sus- 
ceptible to sickle cell trait (28%) and anaemia (2%). 
They account for nearly 20000 of the population of 
whom, 1996 of 278 families live in Yelandur taluk. 
Their houses consist of low-roofed mud-walled sin- 
gle room huts with a bamboo-thatched roof, clustered 
in groups of 10 to 100 called ‘podus’. There are 11 
‘podus’ in the jungle area of Yelandur taluk, with 
each hut having a low burning fire through the night 
to keep away wild elephants but with an inherent 
risk of bums during an epileptic seizure. Their ma- 
jor occupation is cultivation, mainly of ragi which is 
their staple diet. The nuclear family is the rule. Until 
IO years ago they had no formal education. Now the 
literacy rate in the younger Soliga tribals is 80% and 
universal immunization almost the rule, thanks to the 
NC0 called VGKK in the hills. 
MATERIALS AND METHODS 
The Karuna Trust has been having an ongoing epi- 
demiological study of leprosy from 1987 based on a 
house-to-house survey of the entire population in the 
taluk. There were six paramedical workers (PMWs), 
mostly local graduates, trained in epidemiology and 
home delivery of multi-drug therapy for leprosy. The 
Indian Epilepsy Association (IEA), Bangalore Chap- 
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Table 1: Screening instrument. 
Screening questions 
1. TCS 
283 
2. SPS-Focal motor 
3. CPSlAbsence 
4. Myoclonic jerks 
(a) Have you ever lost consciousness? 
If yes 
Yes/No/DK/NR 
(b) Were you then said to have had stiffness/jerking of arms 
and legs on both sides at that time? 
(c) Was there any fall, injury, froth, tongue bite with cut, or 
incontinence at that time? 
YeslNolDKlNR 
Yes/No/DIUNR 
When fully conscious, have you ever had repeated episodes of 
stiffness/jerking of eyelid, mouth, hand or leg on one side only? Yes/No/DK/NR 
Have you ever had repeated blank spells with 
(a) Staring look or other strange behaviour of which you were 
not aware? 
OR 
Yes/No/DWNR 
(b) Sudden, dull look when you become quiet and non-responsive - 
for a very short time only? Yes/No/DK./NR 
When awake, have you ever had very brief episodes of sudden 
jerking of arms, legs or head? Yes/No/DKlNR 
DK: Do not know; NR: Not recorded. 
Questions translated in local langua e and supplemented by actions. Questions 1 and 3 repeated for fever and 
hot-water bath. Grammar modified or children below I5 years of age. B 
ter utilized this tailor-made opportunity and started its 
ongoing Rural Epilepsy Control Project from 1 April 
1990. The PMWs and local medical staff were given 
intensive training in 1989 for over 20 hours in practi- 
cal epileptology with annual refresher courses by one 
of us (KSM). Their knowledge about epilepsy was 
then assessed by multiple choice questions’. The 39 
villages in the plains were divided into three sectors 
between three teams of PMWs, the BR hills area be- 
ing allotted to one of them. Of the total population of 
66 290 in December 1990, 64 963 (98%) distributed 
amongst I3 562 families were available for this study. 
Information was obtained on all the family members 
from the head of the family and/or the spouse. 
The screening instrument modified from the Inter- 
national Community Based Epilepsy Research Group 
(ICBERG) studies’ is detailed in Table 1. The 
screening instrument covered not only tonic-clonic 
seizures (TCS) but also focal motor and complex par- 
tial seizures (CPS), besides absence and myoclonic 
seizures. Atypical absence and atonic seizures were 
not included as they seldom occur alone without as- 
sociated myoclonic seizures and/or TCS’. Criteria for 
TCS and other seizure types were clearly specified3*’ 
and not based on ‘specialist opinion’. As this was a 
field study in a completely rural setting in a devel- 
oping country, it had to be entirely clinical with no 
investigatory support. 
Definitions 
Epileptic seizure 
Sudden and transitory motor (including cessation), 
sensory, autonomic or psychic phenomenon with or 
without disturbance of consciousness, irrespective of 
cause, modified from’. 
Epilepsy 
More than one non-febrile seizure in any of its varied 
manifestations, unrelated to an acute illness, therapeu- 
tic drugs or alcohol or drug abuses. 
Active epilepsy 
There must have been at least one non-febrile seizure 
in the last 5 years or freedom from seizures but still 
on anti-epileptic drugs (AEDs)~. 
Inactive epilepsy 
Patients with epilepsy who are seizure-free for at least 
5 years and without AEDs5. 
Prevalence 
Number of all active cases during the prevalence pe- 
riod. 
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Number of new cases with their first non-febrile 
seizure developing during the prevalence period. 
Life-time prevalence 
Total of all active and inactive cases during the preva- 
lence period. 
The prevalence period was from 1 April 1990 to 
31 March 1991 inclusive. Six specialists, three of 
them neurologists and one each of a paediatrician, 
psychiatrist and neurosurgeon, constituted two teams, 
who commuted from Bangalore to Yelandur, 150 kilo- 
metres and 4 hours drive away by car once a fort- 
night. All epilepsy suspects detected by the PMWs 
in their house-to-house survey were assembled at 
Karuna Trust, Yelandur, examined by the specialists, 
a clinical diagnosis established and therapy instituted 
where indicated and accepted. Home visits in all the 
villages were also made by the neurologists to con- 
firm the inactive cases. 
Random resurvey-validation sample 
Also, in January 1992, the three neurologists in the 
team camped in Yelandur and carried out a random 
sampling resurvey to detect false-positives and false- 
negatives. This was generated through a computer- 
based random sampling of house numbers in all the 
39 villages and 11 podus, yielding 662 families (4060 
individuals) for resurvey in their respective homes. 
A unique feature in this study was the presence in 
very large numbers of a reflex type of epilepsy, pe- 
culiar to the plateau region of Kamataka State and 
known as hot-water epilepsy (HWE)6. Individuals 
with HWE who also had non-reflex epilepsy were 
reckoned as belonging to the HWE group. Except for 
some epidemiological data, HWE is being reported 
elsewhere and excluded for the present so as to en- 
able comparison with other series. 
RESULTS 
In the validation sample sensitivity and specificity 
were calculated for seizures2*7. The sensitivity of the 
screening instrument was 72.2%. Details of the sur- 
vey data are given in the form of a flow chart (Fig. 2). 
False-positives accounted for 13% for all seizure sus- 
pects in the entire population, pride of place going 
to pseudo-seizures, single seizure, breath-holding at- 
tacks and syncope. 
The crude prevalence rates per 1000 for active and 
inactive epilepsy were 3.91 and 0.28, respectively, 
giving a life-time prevalence of 4.19. Corresponding 
figures for hot-water epilepsy were 2.49, 0.35 and 
2.85. This gives for all epilepsies a crude prevalence 
rate per 1000 of 6.40 for active and 0.63 for inactive 
cases with total of 7.04 for the survey area. 
Table 2 gives the age/sex distribution of the sur- 
vey population of 64 963 individuals of whom 33 5 19 
(51.6%) were males. Figure 3 depicts the age/sex- 
adjusted prevalence rates for active epilepsy and life- 
time prevalence rates. The higher male preponder- 
ance in epilepsy compared with the general popula- 
tion was statistically not significant. Age/sex preva- 
lence figures for active epilepsy adjusted for a 1970 
US population’ were 4.2 for men, 3.3 for women and 
3.8 for both combined. 
Our figures given above should be considered as the 
minimum. In the validation sample (Fig. 2) of 4060 
subjects covered by the three neurologists, we were 
able to identify three cases of active and two of inac- 
tive epilepsy missed by the PMWs. These three false- 
negative active cases were extrapolated to the number 
of screened negative population giving a figure of 47, 
which was then added to the minimum estimate of 
254, detected by the PMWs, yielding a total of 301 
active cases in the survey population (Fig. 2). Thus, 
a maximum crude prevalence rate of 4.63/1000 was 
obtained for active epilepsy, 0.77/1000 for inactive 
epilepsy and 5.40/1000 for life-time prevalence. (The 
95% confidence limits for life-time prevalence var- 
ied from 4.84 to 5.97 per 1000 (SE = 0.0002876)9.) 
A similar calculation for active HWE, 32 missed in- 
stances as projected to the screened negative popu- 
lation, yielded a total of 194 such instances. Hence, 
the maximum crude prevalence rate was 2.99/1000 
for active HWE 0.85/1000 for inactive HWE and 
3.83/1000 for life-time prevalence. (The 95% confi- 
dence limits for life-time prevalence varied from 3.59 
to 4.09 per 1000 (SE = 0.0034)9.) 
We also obtained the incidence rate for epilepsy 
concurrently in the same year as the prevalence pe- 
riod and it was 49.3 per 100000 population. The 
age/sex-adjusted incidence figures (Table 3) show no 
significant preponderance between the sexes. There 
was an early peak, followed by a trough and again a 
peak. 
DISCUSSION 
A pilot study was not considered necessary because 
in the screening instrument the wording with qualify- 
ing clauses were developed to have a high specificity, 
e.g. item Nos 1, 2 and 4 in Table 1, coupled with ex- 
tensive training in epilepsy to the PMWs who were 
already familiar with epidemiological methods in lep- 
rosy and had encountered cases of epilepsy before. 
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Doubtful Definite 
23 (0.35) 254 (3.91) 
Fig. 2: Flow chart of survey data. Abbreviations: Ep, epilepsy; Feb, febrile; HW, hot water: Max, maximum; Min. minimum; PMW, 
paramedical workers; Seiz, seizure(s). Figures in parentheses indicate prevalence per 1000. 
Table 2: Age/sex distribution of survey population (N = 64963). 
Age group Male 
WW N % 
10 7704 23.0 < 
10 < 20 7937 23.7 
80 + 
Total 
20 < 30 5529 
30 < 40 4619 
40 < 50 3549 
50 < 60 2125 
60 < 70 1388 
70 < 80 512 
Female Total 
N % N % 
7066 22.5 14770 22.7 
6981 22.2 14918 23.0 
1 11 152 
1 9311 
1’ 6450 
4044 
2908 
1088 
156 0.5 166 0.5 322 
33519 31444 64 963 
6.5 5623 17.9 
3.8 4692 14.9 
0.6 2901 9.2 
6.3 1919 6.1 
4.1 1520 4.8 
1.5 576 1.8 
1 
1 
7.2 
4.3 
9.9 
6.2 
4.5 
1.7 
0.5 
Males, 33 519 (51.6%); Females, 31444 (48.4%). 
The sensitivity (the proportion of true positiv- by, truthfulness of, time spent in the interview and 
ity correctly identified) of the screening instrument degree of communication by the PMW, perception 
was rather low at 72.2% for seizures. Practically of the illness as a physical and/or social disability 
all screening instruments for epilepsy, including the in the community and deliberate concealment by the 
present series, have aimed at seizures rather than 
epilepsy per se*, “* 13-19. 
informant. It is significant that a large proportion of 
In the seizure group the false-negatives in this series were made up of inactive 
PMWs had missed (false-negative) 18 cases of febrile seizures, especially febrile seizures. In the projected 
seizures, four of HWE and five of epilepsy, 27 in all, maximum, just over 75% of inactive febrile seizures 
eight, two and two of them, respectively, being old would have been missed for various reasons men- 
inactive cases; they also included three non-seizures, tioned above, particularly by poor memory of the 
one each of mental retardation, normal child and be- informant of an event which might have happened 5 
haviour disorder, as seizures (false-positive). There or more years earlier, thus contributing to a rather low 
are several factors involved in determining sensitivity, sensitivity. It is noteworthy that the PMWs had also 
e.g. content of the instrument, presence or absence of detected 3.7% and 66.5% of complex partial seizures 
medical records in the community, level of education as the lone seizure type in the epidemiological sam- 
and/or memory of the informant, knowledge acquired ple of 272 cases of epilepsy and 185 of HWE, respec- 
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Age group in years 
Fig. 3: Age/sex-adjusted prevalence rates for active epilepsy and life-time prevalence. Abbreviations: PAE, prevalence of active 
epilepsy; LTP, life-time prevalence. Note the very narrow gap between prevalence figures for active epilepsy (bars) and life-time 
prevalence (lines). (WI male PAE; 0, female PAE; m, total PAE; +, male LTP; -, female LTP; -, total LTP) 
Table 3: Age/Sex distribution of incidence cases (per 100,000) during the prevalence period (N = 32). 
Age group Male Female Total 
(ye=s) N Incidence N Incidence N Incidence 
< 10 7 90.9 4 56.6 11 74.5 
10 < 20 3 37.8 4 57.3 7 46.9 
20 < 30 3 54.3 4 71.1 7 62.8 
30 c 40 2 43.3 I 21.3 3 32.2 
40 < 50 0 - 0 - 0 - 
50 < 60 1 47.1 2 104.2 3 74.2 
60 < 70 0 - 0 - 0 - 
70 c 80 1 195.3 0 - 1 91.9 
80+ 0 - 0 - 0 - 
Total 17 50.7 15 47.7 32 49.3 
tively. Deliberate concealment is virtually impossible 
in our rural set-up because of the very close proximity 
and alignment of houses often with multiple families, 
general friendliness of the Indian villagers in their mi- 
lieu and lack of stigma attached to epilepsy amongst 
the rural poor in the survey area unlike the rural elite 
(only 0.6% in thesurvey area) or urban population. A 
sensitivity of 79.3% was noted by Placencia et al” 
in their rural Ecuadorian series, but it was 100% in 
an educated class reported by Bharucha et al”. The 
present questionnaire had a very high degree of speci- 
ficity of 99.8%, compared with the 92.9% in the se- 
ries of Placencia et ~1”. This could possibly be due 
to the wording in our questionnaire with emphasis on 
qualifying clauses of loss of consciousness associated 
with stiffness/jerking of the limbs in TCS, focal motor 
seizures when fully conscious, and myoclonic jerks 
when fully awake. Generally a screening instrument 
has a higher sensitivity than specificity, while in the 
series of Placencia et allo and the present one, both 
involving rural population in developing countries, it 
was the reverse, probably due to factors involved in 
determining sensitivity and specificity (vide supra). 
The crude prevalence rate of 3.91 per 1000 for ac- 
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tive epilepsy in our rural area does not agree with 
a commonly held belief that the prevalence rate of 
epilepsy in developing countries is almost double that 
in developed countries. This concept is perhaps due 
to small pockets of high prevalence in larger nations 
being extrapolated to the entire country. Moreover, in 
parts of Latin America’* parasitoses, especially cys- 
ticercosis, account for nearly 3wO% of all epilep- 
sies. Indeed in Tamil Nadu, India, pig-rearing is very 
common and they roam about freely in the streets as 
they do in Mexico and, unlike in our survey area, 
during the prevalence period. Anecdotal experiences 
relate that in Tamil Nadu people consider measly pork 
as a delicacy and specifically opt for it! 
Unlike Rwiza et ~1’~ we did not encounter large 
variations from village to village. However, the very 
low prevalence of 1 per 1000 amongst the tribal Soli- 
gas was a surprising finding confirming the clinical 
impression of the local doctors of VGKK in BR Hills. 
Such a low figure in high ranges have been described 
before . ‘O Specific qu s e tions about any deaths from 
epilepsy in the family in the last 10 years gave a 
figure of only 8/4060 in the random resurvey includ- 
ing a solitary instance amongst the tribals. Hence, 
deaths from status epilepticus during infancy and 
childhood are unlikely to account for the low fig- 
ure of 3.9 l/1000. Recently, Aziz et a/l4 recorded a 
prevalence rate of 9.9 per 1000 in Pakistan (14.8 in 
rural and 7.4 in urban areas), where consumption of 
pork is prohibited by religion. These figures resemble 
those of Mathal in Vellore, Tamil Nadu, India in the 
late sixties wherein people opt for measly pork, and 
unlike those of the Muslim-predominated, mountain- 
ous Kuthar Valley of Kashmir, India16. Causes other 
than cysticercosis also need to be explored. Head in- 
juries are very rare in rural areas and often do not 
survive. 
Instead of giving a single prevalence figure, we 
have followed the example of Placencia et nl** lo and 
arrived at minimum and maximum prevalence rates, 
the latter based on findings from random sampling 
resurvey, not always undertaken in all epidemiologi- 
cal studies. Such a survey also confirms inactive cases 
who would not have otherwise attended the clinic. 
Indeed 72% of inactive cases in our series were con- 
firmed only during home visits by the three neurolo- 
gists. 
The age/sex-adjusted prevalence rate for active 
epilepsy showed an initial high peak in the second 
decade with further peaks in the sixth and ninth 
decades (Fig. 3), resembling the findings described 
earlierI 14. In our series, age/sex prevalence rates for 
active epilepsy adjusted for the US population in 1970 
gave a figure of 4.2 for males, 3.3 for females and 
3.8 for both combined’. Corresponding figures ad- 
justed to a 1960 US population as standard were 5.6, 
a very low of 1.7 and 3.7, respectively, in the study of 
Bharucha et czl in the Parsi Community in Bombay” 
and 8.6, 11.7 and 9.9, respectively, in Pakistan’“. 
The prevalence rates for active epilepsy in the de- 
veloping countries of Asia range from a low of 2.5 
in KashmirI through 3.6 in Bombay”, 3.9 (present 
study), 4.6 in China and Karantaka”. ‘*, 9.0 in Sri 
Lanka” and 9.9 in PakistanI and Tamil Nadu”. 
The wide discrepancies in the prevalence figures 
in different countries*’ need not be entirely due to 
methodological differences but could also be partly 
genuine. Attention has already been drawn to the next 
to impossible situation of keeping epilepsy hidden 
amongst the rural poor in our survey area, as opposed 
to the rural elite and urban population*‘. 
Incidence figures are seldom available in epidemi- 
ological studies in developing countries. Recently 
Rwiza et alI3 made a retrospective study of the an- 
nual onset of epilepsy 10 years prior to the prevalence 
period and found an annual rate of 73 per 100000 
population. Placencia et aI” obtained incidence fig- 
ures from the date of onset of epilepsy, single and 
symptomatic seizures included, in the year prior to 
prevalence period and it was 122-190 per 100000. 
In our study the incidence rate studied concurrently 
during the prevalence period was akin to that in de- 
veloped countries*‘. 
Life-time prevalence figures were also obtained in 
this series (minimum 4.19 and maximum 5.40), the 
95% confidence limits of the maximum being nar- 
row and the standard error low, thereby confirming 
the authenticity of the validation study. The figure of 
4.19 per 1000 for life-time prevalence was made up 
of 3.91 for active epilepsy and only 0.28 for inactive 
epilepsy. In the series of Bharucha et al” inactive 
epilepsy accounted for 1.1 per 1000. This could be 
because the treatment gap was 78% in our series and 
only 6% in the latter. Remission in the absence of 
drugs in our rural population was in all probability 
spontaneous and in the latter urban class from AEDs. 
Moreover, failure to report inactive cases in the rural 
population from poor memory or non-perception of 
the illness as a disability has also to be borne in mind. 
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